New prenylated flavones, artoindonesianins Z-4 and Z-5, together with four known prenylated flavones, artonin E, 12-hydroxyartonin E, artobiloxanthone, and cycloartobiloxanthone, have been isolated from the methanol extract of the tree bark of Artocarpus lanceifolius. The structures of these compounds were determined on the basis of spectroscopic data, including UV, IR, 1D and 2D NMR, and mass spectra. The cytotoxic effect of the isolated compounds against murine leukemia P-388 cells is described.
Artocarpus lanceifolius Roxb. (Moraceae), locally known as "Keledang", is one of uncommon Artocarpus plants growing in Indonesia. It is a medium-sized to fairly large evergreen tree up to 36 m tall, and can be found in evergreen lowland forests up to 1100 m altitude. Its distribution is very limited, mainly in Sumatera and Bangka islands [1] . Previous phytochemical investigations revealed a number of new prenylated flavones from the tree bark of the plant [2, 3] , some of which showed significant cytotoxic effects against murine leukemia P-388 cells. Recently, investigators from Singapore isolated a prenylated flavone, 12-hydroxyartonin E (4), containing alcohol functionality in the prenyl moiety [4] . A reinvestigation of a different sample of the tree bark collected from the same location, led to the isolation of compound 4, along with new prenylated flavones, trivially named artoindonesianins Z-4 (1) and Z-5 (2) , as well as three known compounds (Figure 1 ). This paper reports the isolation and structure determination of the new compounds, as well as cytotoxic effects of the isolated compounds against P-388 cells. - [5, 6] , as well as three additional phenolic hydroxyl groups (δ 7.66, 7.93, and 9.70). The presence of only a pair of metacoupled proton signals (δ 6.26 and 6.60) in the aromatic region, assignable to H-6 and H-8 of ring A, suggested that the prenyl group is at C-3', and thus the ring B is fully substituted. The position of the prenyl and methoxyl groups was further confirmed by the 1 H-13 C correlations observed in the heteronuclear multiple quantum coherence (HMQC) and heteronuclear multiple bond correlation (HMBC) spectra of 1.
In the HMBC spectrum (Table 1) , long range 1 H-13 C correlations of the proton signals at δ 2.45, 3.39 (H 2 -9), and 3.98 (H-10), identified the carbon signals of C-3 (δ 113.1) and C-1' (δ 110.7). In addition, the correlations observed between the proton signal of one of the phenolic hydroxyl groups (δ 7.93) with the carbon signals at δ 148.2 and 123.6 allowed their assignment to C-2' and C-3', respectively. Consequently, the correlations between the methylene proton signal (δ 3.41) with the carbon signals of C-2', C-3', and C-4' (151.2) confirmed not only the location of the prenyl group at C-3', but also the assignment of the C-4' signal. This carbon signal also showed a long range correlation to the methoxyl proton signal (δ 3.80) thus securing the position of the methoxyl group at C-4'. Based on the foregoing spectral studies, structure 1 was assigned to artoindonesianin Z-4. Other HMBC correlations, as shown in Table 1 , are consistent with the structure 1.
Artoindonesianin Z-5 (2) was isolated as a yellow solid. Its UV and IR spectra were similar to those of cycloartobiloxanthone [5] , which was also isolated in this work. The molecular formula C 25 H 22 O 8 was assigned to compound 2 from its [M+H] + ion in the HR-FABMS spectrum at m/z 451.1387, indicating that the compound is also a diprenyl derivative of a flavonoid. The 1 H NMR contains signals at δ 6.43, 4.87, 3.17, 2.58, 1.88, 1.65, and 1.10 (Table 1) , characteristics for the structural unit of rings B, D, and E of artoindonesianin Z-1 [3] . In addition to these signals, the 1 H NMR spectrum also had an aromatic singlet at δ 6.17, a pair of cis-vinylic doublets at δ 6.84 and 5.72 (J = 10.0 Hz), and two methyl singlets at δ 1.44 and 1.42, consistent with an angular 1,1-dimethylpyran ring fused to ring A, similar to compounds 3 -6. Moreover, one chelated and two free phenolic hydroxyl groups at δ 13.34, 10.00, and 9.84, respectively, were observed in the 1 H NMR spectrum. Structure 2, therefore, was formulated for artoindonesianin Z-5. Consistent with structure 2, the 13 C NMR (APT) spectrum showed 25 well resolved resonances and was assigned, aided by HMQC and HMBC spectra, as shown in Table 1 . The HMBC correlations found in 2 (Table 1) , in particular, confirmed the arrangement of the rings B, D, and E, and the angular position of the dimethylpyran ring at the ring A. The relative stereochemistry at the chiral carbons C-10, C-11, and C-12 was determined from the analysis of coupling constants of the proton signals H-9 -H-12. The coupling constant of 8.0 Hz between H-11/H-12 indicated that the two hydrogens are in a diaxial orientation. H-10 is also assigned as axial because it has two large couplings of 10.2 and 15.2 Hz with H-11 and the axial H-9, respectively. Thus, α, β, and α orientations were assigned to H-10, H-11, and H-12, respectively. Consistent with these assignments, the H-10 signal exhibited NOE interactions with the H-9α, H 3 -13, and H-12 signals, while the H-9α signal showed the same interactions with the H-9β, H-10, and H 3 -13 signals.
The cytotoxic properties of compounds 1, 2, and 4 were evaluated against murine leukemia P-388 cells using the procedures described previously [7] to give IC 50 values of 6.75 ± 0.05, 1.87 ± 0.05, and 1.48 ± 0.03 μg/ml, respectively. The cytotoxic effect of compounds 3 (positive control), 5, and 6 against the same cells (IC 50 values of 0.60 ± 0.07, 1.75 ± 0.03, and 4.60 ± 0.05 μg/ml, respectively) have been described in the previous communication [2] . From these cytotoxicity data, it is noted that while a flavone derivative containing a free prenyl group at C-3 (compound 3) is very strongly cytotoxic, modification of this prenyl group as shown in compounds 2 and 4 -6 reduces its cytotoxic properties. Furthermore, the low cytotoxicity of compound 1 highlights the importance of the free hydroxyl groups in ring B of the flavone skeleton for cytotoxicity. Extraction and isolation: The dried and powdered bark (3.0 kg) of A. lanceifolius was macerated in MeOH, and the methanol extract was then partitioned into benzene and EtOAc soluble fractions. The benzene fraction (10 g) was fractionated by VLC (silica gel, n-hexane-acetone = 8:2 to 0:10) into three major fractions (A-C). Fraction A (230 mg) was purified by radial chromatography (silica gel, n-hexane-acetone = 9:1) to give artoindonesianin Z-4 (1) (12 mg). The EtOAc (40 g) fraction was also subjected to fractionation using VLC (silica gel, nhexane-EtOAc = 7:3, 6:4, 1:1, 3:7, and EtOAc) into four major fractions D-G. Fraction G (10 g) was refractionated using the same method (silica gel, nhexane-EtOAc = 6:4, 1:1, 3:7, and EtOAc) to give three fractions G1-G3. Purification of the fraction G3 (0.4 g) by crystallization from CHCl 3 afforded artoindonesianin Z-5 (2) (48 mg). Repeated purification of the fraction G2 (4.6 g) using radial chromatography (silica gel, CHCl 3 -MeOH = 95:5) yielded 12-hydroxyartonin E (4) (75 mg) [4] and artobiloxanthone (5) (120 mg) [5] . Using the same method (eluent n-hexane-acetone = 75:25; CHCl 3 -EtOAc-MeOH = 8:1:1; n-hexane-EtOAC = 75:25), the fraction E (2.4 g) gave artonin E (3) [8] (85 mg) and cycloartobiloxanthone (6) (30 mg) [5] .
Cytotoxic evaluation against P-388 cells:
The cytotoxicity assay was carried out according to the method described previously [7] .
Artoindonesianin Z-4 (1)
Pale yellow solid.
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